Myosin light chain phosphorylation in intact rat uterine smooth muscle. Role of calcium and cyclic AMP.
Myometrial strips from oestrogen-primed rat uterus were exposed to various treatments, isometric contraction was measured, and the extent of myosin light chain phosphorylation determined after rapid freezing in liquid nitrogen. Two-dimensional electrophoresis revealed five spots having the same molecular weight as the light chain, with isoelectric points comprised between 5.15 and 4.95. Two of these spots (pI 5.09 and 5.00) were not present in pure uterine myosin, whether prepared from incubated or nonincubated tissue; they do not represent light chain isoforms or electrophoresis artefacts but rather degradation products appearing during the treatment. Two spots (pI 5.15 and 5.06) were identified as the nonphosphorylated and the phosphorylated forms of the light chain. The fifth minor spot (pI 4.95) may represent a diphosphorylated myosin species. Strips incubated in a normal Ca2+-medium 0.8 mM) exhibited basal contractions and an incorporation of 0.2 mol phosphate per mol light chain. Removal of Ca2+ resulted in almost complete dephosphorylation, coincident with a total relaxation of the muscle. Exposure of the myometrium to carbachol caused tetanic contractions with an increase to 0.5 mol phosphate per mol light chain. Isoproterenol, a beta-adrenergic agonist elevated intracellular cyclic AMP and induced uterine relaxation. Addition of isoproternol to a resting myometrium caused a slight but significant decrease in phosphorylation; its addition prior to carbachol markedly prevented the increase in myosin phosphorylation normally induced by the cholinergic effector. Forskolin (1 microM) increased intracellular cyclic AMP, caused relaxation and a concomitant decrease in basal myosin phosphorylation. Prostaglandin E2-induced elevation in intracellular cyclic AMP was however accompanied by an increase in contraction together with an increase in light chain phosphorylation. The data imply that light chain phosphorylation-dephosphorylation, regulated by Ca2+-dependent mechanisms, is essential for both uterine contraction and relaxation but question the role of cyclic AMP in exclusively mediating relaxation and myosin dephosphorylation in intact myometrium.